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PROBLEM TO BE SOLVED: To provide activated carbon for an 
electric double layer capacitor electrode including both of a part 
contributing to the electric conductivity and a part contributing to the 
electric double layer capacitance having a high electrode density 
and a large capacitance, and allowing improvement and an energy 
density per electrode weight together with its manufacturing method 
and an electric double layer capacitor electrode. 

SOLUTION: Active carbon for an electric double layer capacitor 
electrode with both of a graphite structure part and a turbulent layer 
structure part, its manufacturing method, and an electric double 
layer capacitor electrode using this active carbon for the electric 
double layer capacitor electrode are provided. The active carbon for 
the electric double layer capacitor can be typicily obtained by heat 
treatment of organic substances to be easily graphitized, preferably 
being obtainable by firing the organic substances to be easily 
graphitized at above the carbon precursor formation temperature 
besides not exceeding the graphitizing temperature followed by 
performing excitation treatment. The organic substances to be 
easily graphitized can be made PVC or tar. 
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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide activated carbon for an electric 
double layer capacitor electrode 
including both of a part contributing to 
the electric conductivity and a part 
contributing to the electric double 
layer capacitance having a high 
electrode density and a large 
capacitance, and allowing 
improvement and an energy density 
per electrode weight together with its 
manufacturing method and an electric 
double layer capacitor electrode. 



SOLUTION: Active carbon for an 
electric double layer capacitor 
electrode with both of a graphite 
structure part and a turbulent layer 
structure part, its manufacturing 
method, and an electric double layer 
capacitor electrode using this active 
carbon for the electric double layer 
capacitor electrode are provided. The 
active carbon for the electric double 
layer capacitor can be typiclly obtained 
by heat treatment of organic 
substances to be easily graphitized, 
preferably being obtainable by firing 
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the organic substances to be easily 
graphitized at above the carbon 
precursor formation temperature 
besides not exceeding the graphitizing 
temperature followed by performing 
excitation treatment. The organic 
substances to be easily graphitized can 
be made PVC or tar. 
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1^11 il#tt2 4B*BIWT. if£L<(41-l 0B# 

fa, M{^L<{i2-5^fati-s. mnm&tt 

[0053] #aSSUKS4. jUStftfrffitJ: Off 3 £ b 
-1 0 0-C. ttt L<(48 0XX&*>, ztuzsm/fx 

*«u z<07m&t£A,tm%#zx'mm'tf a . m 

ttWfctt. 8 0 0-1 0 0 0*C, #£L<(49 0 0*C£ 

tt/XMsm&tfx&mix 5^-1 oBWswtffifeff 
[0054] nvii y &m®it i , a««*&t =t o 

«li<fc*>J:5fcLTfT3. *£&*>, am/nut v 
(KOH, NaOH. L i OH , if 4 1 <t4KO H ) ft 
4itC\ 1-4, *?*L<lil. 4-2. 5.J!fc#i 

u<iii. 5-2. 3<r>mxaiizi. znzmmmi 

T\ 6 0 0-10 0 0°C. $f£L<(47 0 0-9 5 0 
•C. gllff 4 1< (48 0 0-9 4 OrO&KiEHKflM* 
*S. ft^t4^rSH±2 0B#|S!OT. i?£L<(42-l 

OHflBL SSfc#iL<(±3-7l$|S!J:*4. 

[0055] feUiOi 3 ITPSI LfciSttittcW L . 

0««ZJMI3 >^y9«fli SrfWRt* £ b tfX'Z h . 

[0056] xmimmmft&stwz&^xmsSimm. 
mkmmmmttf&ffix^hvtmt. mum 
ammximizmmz xoiz. wraasttKax 



[ 0 0 5 7 ] 3 yT>^Ott6^S-t'J>S€l&8£ 

{4, mwtjraji-fiMvx. jU)*\w®mm 

%.thZtlz£r>-%ihhZk1)<X'ZZ>. tti. WUSSft 
14, J^^IDBffiSrfflv^Bf^ttS-C^aWKSrSOig 
U ^l^-a^tf) h^b tf? £ h . ffeco 

ttttff flKiffiSMKo Tff d £ b VX'Z h . 
[0058] 

mm) mzmw\iz£ vxmzwzmmzm 

[0059] glgj 1 

o-c) i:eoox:x'2mmmtLtitk. aifcWf-^s 

;W (Frich K) t' 1 ■SBttl^Lfe. £^5: 3 0 0^-/^ 

ao«rc*a t -eft*©** '<f ^ . £ tuztmax 2 f§ 
comittivv&ztoz.. ?\M*x'&<m&i*:. citi 

«r*t6KT^5*4o«{CTil. M^SvcST{C9 0 0-C 
4fct48 0 0XlX'5mffim!&lXffiiZ'<tr>tz. Jfrffl 

[0060] £WffittlKKfilJfCT7oy7 JSrl 0 
%. ry^7'7-/^$r9%tnx, JE»jj®t:J:0*2 0 
mm. lOOmgT'lfeom^U^. «6$JSi. £ 

L, «®ESkLfc. ffifl??B4, 1M (C 2 H 5 ) 4 BF 4 PC^ 
fflV\SB«E2. 3 V, ^MM^.5mAX'miMi:U 

*. 

[ 0 0 6 1 ] 01 tc. »eUfcX»EWf/ 

*. 6 o or-co^fttcj: *mstitafcit^< m^is 

*\ 2 5. 0tta(Cl8A^tl4. 8 0 0°C-C-^®vS^(4 
Z<r>®mtem<%Zi)K 9 0 0iCTKiSLfc«^i. 

14 . KvS5C>i: MI'nfbKC. t vmizmft ix^zzt 

Z9r;LX^&. 
[0062] mtw\2 

B^iajg 1 6 o-c. mkim&A o o-o k Lfctwm^ 
jsw 1 1 mmvij&x'ttmtzim t , R«^*a-c« 

[ o o 6 3 ] (22c, aueu/sxamuf-'^-v^ 

*. 6 0 0 •CTWDtftfc J: SMiSfiiiitS^K BJffH 
* ? , 2 5. q#jfil:i2.a6<oill>. 8 0 O'CX'VffiStm 
Z<?)®mii&<%&#. 9 0 0*CTK*§Uv:ii£{4, 

i4, mK&bm&itBusbmmmix^hzb 



(7) 



Vtffl¥9-3 2 0 906 



[0064] ftfcixfcatt&asBsam^aBU* ( t e 
[0065] sc, xmawf/v-y, ituss. mis 

[0066]«HtPVCt bfcJ2l>Milttfcffl 1 k R« 

o^rft-casttiRS-fmufc. fc*fu dubus* 375 

-10 0 OtttSrcSHfcStf. J$£fflJ££ 9 0 O'Ci: t 
■C, XttEI^^-y, ttfHEflL 

[00 67]l26*Jj:tf7fc, «JgU:Xta0JJW- 
yfcijrf. ^fbiaJS* ? ±#-fSlwO^T, 2 5. Otfifi 

[00 68] 1C, *Ji 



[00 69] ami 



k^pvdc itkmssmmmmi) aw 

-cwtm&tsxtniw&iMfiLit:. m&misLtiXv 

[0070] H3fc. m%.itzXB.m>*?-yz* 
+.6 0 o'cx-^mz x &&&®mz&'j< mm 

tt. 2 5. 0W5£tcBAfe*L4v\ 8 0 0*C, 9 0 0'C 

[007 1] f»S>*ifc«tt«^i^llFf »»« (TE 
M) tt£05fc**. 04fcI2tf>WifcJ:3$r. NMSH£ 

10072] Jt^l2-6 

2) , cmc (^rmuBMfEMbtt^nHii. it«w3) . 

(^syfij&KMtttfm tarns ) , ifcup 
vdf (isttsyuyafl:tt«flHii. JtRW6> . at 

J: lfl»«S*W38«8[ft €:« 1 J: V* 2 1=5** . & 
]B) TflBIJU:. 



[0073] 
[HI] 

BW*g*.fcStt«P»tt (9 0 CC) 











2. 3V 


4 V 






(K) 


(96) 


(g/cc) 


F/g 


F/cc 


F/g 


F/cc 




22.6 


77.6 


0.611 


27.6 


16.8 


34.8 


21.3 


Xft«2 


17.1 


56.0 


0. 766 


35.8 


27.4 


40.0 


30.7 




30,7 


71.3 


0. 427 


35.0 


16.7 


35.6 


17.5 


v&mi 


61.5 


66.4 


0.413 


38.3 


15.8 


39.7 


16.4 




28.7 


63.8 


0. 470 


37.4 


17.6 


37.6 


17.7 


ttxm* 


70.2 


64.9 


0. 427 


37.2 


15.9 


39.4 


16.8 


ifctt«5 


17.5 


62.5 


0. 432 


36.7 


15.9 


39.0 


16.8 


itJ£<2J6 


37.1 


68.4 


0. 432 


32.3 


14.1 


35.0 


15.3 



[0074] 



[*2] 



(8) 



^¥9-3 2 09 06 











2. 3V 


4 V 


> 




(X) 


(%) 


(g/cc) 


F/g 


F/cc 




F/cc 




22.6 


80.2 


0. 679 


35.4 


24.0 


36.4 


24.7 




17.1 


71.8 


0. 855 


29.9 


25.6 


34.7 


29.7 




30.7 


67.3 


0. 470 


41.4 


19.4 


38.5 


18.1 


mm 2 


61.5 


78.0 


0. 552 


41.4 


22.9 


37.7 


20.8 




28.7 


60.9 


0. 529 


43.3 


22.9 


35.8 


19.0 


Jt8«4 


70.2 


65.2 


0. 459 


43.5 


20.0 


40.6 


18.6 


lfctt«5 


17.5 


76.7 


0. 534 


41.8 


22.3 


38.1 


20.3 




37.1 


60.1 


0.417 


38.2 


15.9 


37.7 


15.7 



[0075] USEE*] 3 fc. CKOvSH&KftfiitT'T 7 o y 7 J £ 1 0 %tn I . 

PVOfcKflfcU 6 0 0XJ?5B$iaWfrft:U;. £E»J«ffllcJ:0» «0mm, lOOfflg^MifW 

KOH/C-2-C'. 9 3 0XTC4i«SKiS*fT-»fc. Cl Lfc. |il«{3«fiJt-C'r7oy7 J 2: 10%, -fvrtT* 

<0Stt»KMifCT7ny7JS:10%Jiii, EfflA 1 0%inx, ESfiSMHiO, *20mm, 1 

SKi 1 ). ^20mnu 10 0mgtf>«ffi&ftt!U:. 0 Omg0>ttffiS:fl5«W:. 

Httfc:aaUfcTf'7oy7 JSrl 0%, f^r?'/^ [0 0 78] f!6*lfc«ffi^>ttffi*a3fc:^. *3*» 

£ 1 OXJOi. JBE«MtffifcJ: 9, *2 0mm. 1 0 Om ^J^^iotC, XftPRtofflm&m^Xfmil&t 

[0076] f*fc;h**ffiattifeS:*3 fcSjrf. tSSr*t4a*lfc tO-C*4. 

[00 77] jfcKW7 [0079] 

PVDCfflttSrfltfBfcU 6 0 0XTC2li*IBWMkU;. [*3] 
Cfl*KOH/C-2-C, SOOXTCSHfflfllBSSrlT-j 

*»qatfll^fc«g«tt (2. 3 VgifflS) 



*&$£ E S R 

(g/cc) (F/g ) ■ (F/cc) <Q • F) 



0.793 37.8 30.0 48.3 
0.828 35.2 29.1 24.2 



(wtX) 
S»3 0 
10 

tt«W 7 0 0.427 

10 0. 470 

[0080] 

me** a*: 

[0i] 9-a,igmk+&i£&9t.0>xwmW'-y 

[02] PVCSrJKSfc^iiSttR^XKHllJf^-y 



37.3 15.9 150 
33.1 15.6 60.2 

[03] PVDCfrKfifc-fiiSttiJtWXIIEWf^- 
[04] WtW2«iSttBW>TEMai*5*tBrc*4. 

[05] ttttwioataK^TEMatstHr**. 

[06 ] ft-ft:iB*«:3 7 5~6 o o-ct LTHRLfciS 

&8&x&m^?-yz?r>tmxbz>. 

[07 ] #HtiSJ££ 6 0 0-100 O'Ci: L/C HSU: 

[08] mi£i^tumwiti$mmbm&$*-r® 
x-hh. 

[09 ] fcfcm.knm®&t<nm&*7F$mxhh. 
[010] ^smE2 . 3 w^mhstim&tmst 
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[07] 
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